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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application; 
Listing of Claims: 

1 . (currently amended) A fully implantable tissue stimulation prosthesis comprising: 
an implantable hermeticaify sealed case; 
an implantable microphone; 

an active electrode array extemal to the hermetically sealed case, comprising at 
[east one electrode group and associated switching circuitry, wherein the at least one electrode 
group includes a plurality of individual electrcxJes comorisino at least one lateral electrode 
contact and at least one medial electrode contact that may be individually activated by electrode 
control signals applied to the switching circuitry, wherein the switching circuitry responds to the 
electrode control signals to selectively activate one or both of the medial or lateral electrode 
contacts, and further whe rein the swi tchino circuitry and lateral and medial electrode contacts 
are formed on a silicon die, and wherein a plurality of said silicon dies are stacked and over- 
molded with silastic to form the active electrode anrav . 

a connector through which said active electrode an^v is detachabJy_co.nnected to 
the, electronic circuitry in said hermetically sealed case: 

a battery carried within said sealed case; 

electronic circuitry housed within said sealed case for receiving and processing 
signals from said microphone, for generating the electrode control signals, and for generating 
stimulation currents, and for applying the electrode control signals and stimulating currents to 
the active electrode an^ay through feed-through connectors, wherein the stimulation currents are 
applied through selected groupings of the plurality of Individual electrodes. 

2-5. (canceled) 

6. (currently amended) The prosthesis as set forth In Claim 1 [Cl a im 5] wherein the 
switching circuitry included within the active electrode array is adapted to operate at a low 
compliance voltage, thereby reducing power consumption. 

7. (original) The prosthesis as set forth in Claim 1 wherein the electronic circuitry 
housed within the sealed case includes both analog and digital circuitry. 

8. (original) The prosthesis as set forth in Claim 1 further including an RF coil for 
receiving and sending RF signals to and from the electronic circuitry housed within the sealed 
case. 
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9. (original) The prosthesis as set forth in Claim 8 wherein RF signals received 
through the RF coil provide operating power to recharge the battery housed within the sealed 
case. 



10. (previously presented) The prosthesis as set forth in Claim 9 wherein the active 
electrode array is adapted for insertion into a human cochlea, and wherein the stimulation 
currents are applied through selected electrode groupings as controlled by the electrode control 
signals and the switdiing circuitry of the active electrode anray in order to provide the sensation 
of hearing for a user of the prosthesis. 

1 1 . (original) The prosthesis as set forth in Claim 1 0 further including means for 
adjusting operating parameters of the electronic circuitry through the use of acoustic remote 
control signals received through the microphone. 

\ 12. (original) The prosthesis as set forth in Claim 1 1 wherein the acoustic control 

signals comprise phase-shift l<eyed (PSK) modulation of an acoustic signal within a narrow 
f -^^^ frequency band. 

1 3- (original) The prosthesis as set forth in Claim 1 2 wherein the narrow frequency 
band is centered at about 6KHz. 

14. (original) The prosthesis as set forth in Claim 1 wherein the electronic circuitry 
further includes means for determining a simultaneous N-of-M strategy to be applied by the 
prosthesis. 

15. (original) The prosthesis as set forth in Claim 1 wherein the electronic circuitry 
further includes a plurality of pulse generator circuits and means for defining a pulse table that 
drives the pulse generator circuits. 

16. (currently amended) An implantable tissue stimulation prosthesis comprising: 

an implantable hermetically sealed case; 

an active electrode array external to the hermetically sealed case, comprising §t 
least four [ a pluralityof] active electrodes, wherein each active electrode includes switching 
circuitry and at least one lateral electrode contact and at least one medial electrode contact [d 
plura l ity of i nd i vidua l ele ctrod e contacts] that may be individually activated by electrode control 
signals applied to the switching circuitry; 

wherein the switching circurtn/of each active electrode comprises decodina 
circuitry, a first switch coupled to the decoding oircuitn/ and the at least one lateral electrode 
contact, and a second switch coupled to the decoding circuitn/ and the at least one medial 
electrode contact, wherein the decoding drcuitrv responds to the electrode control signals and 
causes the first and second switches to selectively activate one or both of the medial or lateral 
electrode contacts: 
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a battery carried within said sealed case; and 

electronic circuitry housed within said sealed case, said electronic circuitry 
including telemetry circuitry that receives programming signals from an external source, said 
electronic circuitry further including circuitry that generates the electrode control signals and that 
applies the electrode control signals to the switching circuitry of the active electrode an^y, and 
that further generates stimulation currents that are applied through selected ones of the plurality 
of individual electrodes of the active electrode array. 

17-19. (canceled) 

20. (currently amended) The implantable tissue stimulation prosthesis of Claim 16 
[C l a i m 1 9] wherein the decoding drcuitry and first and second switches of an active electrode 
are formed on a suitable substrate d!e» and wherein the medial and lateral electrode contacts of 
the active electrode are fonmed on opposing edges of the substrate die, and wherein at least 
four of said substrate dies are stacked and over-molded with silastic to form the active electrode 
anray. 

21. (original) The implantable tissue stimulation prosthesis of Claim 20 wherein the 
\ active electrode an^y comprises a plurality of active electrode banks, wherein each active 

electrode bank includes a plurality of active etectrodes. 

22. (original) The implantable tissue stimulation prosthesis of Claim 21 wherein at least 
one active electrode in each active electrode bank includes a built-in strain gauge, wherein the 
strain gauge is adapted to measure stress across the substrate die. 

23. (withdrawn) An active electrode array for use with an implantable neural stimulator. 
wherein the active electrode an-ay comprises at least four banks of active electrodes, wherein 
each bank of active electrodes includes a plurality of active electrodes, wherein each active 
electrode comprises a plurality of individual electrode contacts and circuit means adjacent the 
individual electrode contacts for indivkJually activating the plurality of individual electrode 
contacts with a selected electrode stimulation cunrent in response to electrode control signals, 

24. (withdrawn) The active electrode array as set forth in Claim 23 wherein the plurality 
of indfvfclual electrodes included within each active electrode comprises at least one lateral 
electrode contact and at least one medial electrode contact. 

25. (withdrawn) The active electrode array as set forth in Claim 24 wherein each active 
electrode Includes a silicon die and switching circuitry hermetically sealed on the silicon die and 
operatively connected to the lateral and medial electrode cx)ntacts, wherein the switching 
circuitry responds to the electrode control signals to selectively activate one or both of the 
medial or lateral electrode contacts. 
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26. (withdrawn) The active electrode array as set forth in Claim 25 wherein each bank 
of the active electrodes comprises a stack of the silicon dies of each active electrode belonging 
to that bank, over-molded with silastic. 

27. (currently amended) A fully implantable cochlear prosthesis comprising: 

an implantable hermetically sealed case wherein is housed: 
electronic circuitry; 
a battery; 
a microphone; 

wherein the battery provides operating power for the electronic drcuitry and the 
microphone is operatively connected to the electronic circuitry; 

an active electrode an-ay connected to the electronic circuitry within the sealed 
case, wherein the active electrode array includes a programmable number of electrode contacts 
through which stimulation current may be selectively delivered to surrounding tissue; and 

a connector that allows the active electrode array to be detachably connected 
with the electronic circuitry within the sealed case; 

wherein the active electrode array includes active switching elements and a 
multiplicily of both medial and lateral electrode contacts, any one of which may be selected to 
apply a stimulation cument through the active switching elements included within the arra v. and 

wherein the actrve_switchino elements comprise decoding circuitry, a first switch 
coupled to the decoding circuitry and at least onej)f_5_gjd_lateral_electrode contacts, and a 
second switch coupled to the decodlna drcuitn/ and at least one o_f_s_9ld_medlal electrode 
contacts. a_nd_w_herein the decoding circuitry responds to the electrode control slonals and 
causes the first and second switches to selectively activate one or both of the medial or lateral 
electrode contacts . 

28. (original) The fully implantable cochlear prosthesis of Claim 27 wherein the active 
switching elements induded within the active electrode array are adapted to operate at a low 
compliance voltage, thereby reducing power consumption. 

29. (original) The fully implantable cochlear prosthesis of Claim 28 wherein the 
battery is rechargeable, and wherein the electronic circuitry induded within the sealed case 
includes recharging circuitry that receives power from an extemal source for recharging the 
battery. 

30. (original) The fully implantable cochlear prosthesis of Claim 27 wherein the 
electronic circuitry housed within the hermetically sealed case includes programmable circuitry 
that is adapted to be reprogrammed using extemally generated programming signals. 

31 . (original) The fully implantable cochlear prosthesis of Claim 30 wherein the 
programming signals are selected from the group comprising acoustic and RF signals. 
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32. (original) The fully implantable cochlear prosthesis of Claim 31 wherein the 
programming signals comprise an acoustic signal that is phase-shifl keyed (PSK) modulated 
within a frequency band centered at about QKHz. 

33. (new) A fully implantable tissue stimulation prosthesis comprising: 
an implantable hermetically sealed case; 
an implantable microphone; 

an active electrode array external to the hermetically sealed case, comprising at 
least a pfuralilty of medial electrode contacts, a plurality of lateral efectrode contacts, and 
switching circuitry, and wherein at least one of said plurality of medial electrode contacts or at 
least one of said plurality of lateral electrode contacts may be individually activated by electrode 
control signals applied to the switching circuitry, and wherein the switching circuitry and lateral 
and medial electrode contacts are formed on a silicon die, and wherein a plurality of said silicon 
dies are stacked and over-molded with silastic to fbnn the active electrode array; 
a battery carried within said sealed case; and 

electronic circuitry housed within said sealed case for receiving and processing 
signals from said microphone, for generating the electrode control signals, and for generating 
stimulation currents, and for applying the electrode control signals and stimulation currents to 
the active electrode array through feed-through connectors. 

34. (new) The prosthesis as set forth In Claim 33 further Including a connector 
through which said active electrode array is detachably connected to the electronic circuitry in 
said hermetically sealed case. 

35. (new) An implantable tissue stimulation prosthesis comprising: 
an implantable hermetically sealed case; 

an active electrode array external to the hemietically sealed case comprising a 
plurality of active electrodes, wherein each active electrode includes first and second electrode 
contacts, decoding circuitry, a first switch coupled to the decoding circuitry and the first 
electrode contact, and a second switch coupled to the decoding circuitry and the second 
electrode contact, and wherein the decoding circuitry responds to electrode control signals and 
causes the first and second switches to selectively activate one or both of the first or second 
electrode contacts; 

a battery cam'ed within said sealed case; and 

electronic drcuitry housed within said sealed case, said electronic circuitry 
includingjelemetry circuitry that receives programming signals from an external source, 
V processing circuitry that generates the electrode control signals, control circuitry that applies the 

ele'ctrode control signals to the switching circuitry of the active electrode anray. and pulse 
generation circuitry that generates stimulation cun^nts that are applied through selected ones of 
the first and second electrode contacts of the active electrodes of the electnxle array. 
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36. (new) The prosthesis of Claim 35 wherein the active electrode array comprises 
at least four active electrodes. 

37. (new) The prosthesis of Claim 36 wherein the first and second electrode 
contacts of each active electrode comprise at least one lateral electrode contact and at least 
one medial electrode contact. 
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